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(57) ABSTRACT 

A spectacle lens (1) for the correction of an eyesight 
de?ciency of a spectacle Wearer is proposed, comprising a 
lens surface (5) facing toWards the eye (3) of the spectacle 
Wearer and a lens surface (7) facing aWay from the eye (3) 
of the spectacle Wearer, 

Wherein the shape of the lens surface (5) of the spectacle 
lens (1) facing toWards the eye (3) of the spectacle 
Wearer is formed of a sphere or a torus to obtain a 

nominal dioptric poWer of the spectacle lens (1) for the 
correction of the eyesight de?ciency, 

Wherein the shape of the lens surface (7) facing aWay from 
the eye (3) is provided so as to produce a multifocal 
property of the spectacle lens (1) such that along a line 
betWeen a far-vision reference point of the spectacle 
lens (1) and a near-vision reference point spaced apart 
therefrom the mean spherical poWer continuously 
changes from a ?rst value at the far-vision reference 
point to a second value at the near-vision reference 
point, 

and Wherein the shape of the lens surface (7) facing aWay 
from the eye (3) is furthermore designed: 

dependent on the nominal dioptric poWer at the far 
vision reference point, or/and 

dependent on the distance betWeen the tWo eyes (3) of 
the spectacle Wearer, or/and 

dependent on the distance betWeen the eye (3) of the 
spectacle Wearer and the spectacle lens (1) in its 
predetermined position of use, or/and 

dependent on an inclination of the spectacle lens (1) in 
respect of a sightline of the spectacle Wearer in the 
predetermined position of use of the spectacle lens 
(1), or/and 

dependent on a desired distance betWeen the eye (3) of 
the spectacle lens Wearer and an object to be vieWed, 
namely When vieWing through the near-vision point 
of the spectacle lens (1), or/and 

dependent on a nominal prismatic poWer of the spec 
tacle lens (1), or/and 

dependent on a thickness of the spectacle lens 

Furthermore, a method for the manufacture of a spectacle 
lens is proposed. 
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METHOD FOR THE MANUFACTURE OF A 
SPECTACLE LENS, SPECTACLE LENS AND 

SPECTACLE LENS FAMILY 

[0001] The present invention relates to a spectacle lens for 
the correction of an eyesight de?ciency of a spectacle Wearer 
as Well as to a spectacle lens family comprising a plurality 
of such spectacle lenses. Furthermore, the invention relates 
to a method for the manufacture of such a spectacle lens as 
Well as for the manufacture of the spectacle lenses of the 
spectacle lens family. 

[0002] A spectacle lens for the correction of an eyesight 
de?ciency is characteriZed by a nominal prismatic poWer for 
the correction of an eyesight de?ciency as Well as by a 
nominal dioptric poWer for the correction of the eyesight 
de?ciency, the nominal dioptric poWer comprising in par 
ticular a nominal spherical poWer for the correction of a 
spherical eyesight de?ciency and a nominal astigmatic 
poWer for the correction of an astigmatic eyesight de? 
ciency. To this end, the degree of a spherical cut and a 
cylindrical or/and toroidal cut of the lens as Well as the 
orientation thereof must be de?ned. Moreover, in many 
cases such a spectacle lens also provides a multifocal 
property Which compensates a de?cient adaptation capacity 
of the eye When changing from the vieWing of a far object 
to the vieWing of a near object. For this purpose, the 
spectacle lens has a so-called far-vision reference point and 
a so-called near-vision reference point spaced apart there 
from, the line of sight of the Wearer, When vieWing the 
far-aWay object, passing through the spectacle lens in the 
area of the far-vision reference point and, When vieWing a 
near object With the line of sight extending doWnWardly, 
passing through the spectacle lens in the area of the near 
vision reference point. The mean dioptric poWer of the 
spectacle lens at the near-vision reference point differs from 
the mean dioptric poWer of the spectacle lens at the far 
vision reference point by a predetermined value, the so 
called “addition”. A spectacle lens Which is adapted to a 
speci?c Wearer is thus characteriZed at least by the param 
eters: nominal dioptric poWer, optionally the orientation 
thereof and the desired addition. 

[0003] The spherical and astigmatic poWers are usually 
indicated in diopters Which are usually rounded up or doWn 
to the nearest fourth of a diopter. 

[0004] The term “mean spherical poWer” as used herein is 
de?ned as the mean value of the ?rst and second main cut, 
as it is, for example, described in DIN 58208, part 1-25. 

[0005] Due to the multiplicity of the characteriZing param 
eters to be at least employed and the individual differences 
thereof betWeen different spectacle Wearers, it is apparent 
that an automatic manufacture of spectacle lenses requires 
an extreme ?exibility as far as the parameters are concerned 
Which characteriZe the spectacle lens. 

[0006] A spectacle lens for the correction of an eyesight 
de?ciency of a spectacle Wearer is knoWn from EP 0857993 
A2, said lens likewise exhibiting a multifocal property. In 
said conventional spectacle lens the lens surface facing aWay 
from the Wearer’s eye is of spherical or rotational-symmetric 
aspherical design. A plurality of spectacle lenses for the 
correction of different eyesight de?ciencies have this shape 
of the lens surface facing aWay from the eye in common so 
that at least this lens surface is easy to manufacture even in 
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individualiZed mass production. The correction of the eye 
sight de?ciency, i.e., the provision of a spherical or/and 
toroidal cut, as Well as the multifocal property, are provided 
by the lens surface facing toWards the Wearer’s eye. 

[0007] The knoWn spectacle lens has been found to be 
disadvantageous in so far as the common manufacture of 
spectacle lenses of speci?c different combinations of eye 
sight de?ciencies result in excessively thick spectacle lenses 
and the imaging quality of the spectacle lenses is in need of 
improvement. 
[0008] Accordingly, it is an object of the present invention 
to provide a spectacle lens Which combines good imaging 
properties With a mass production of spectacle lenses for the 
correction of different eyesight de?ciencies. Moreover, it is 
an object of the present invention to propose a spectacle lens 
family, the members of Which compensate different eyesight 
de?ciencies and, at the same time, can be produced in 
common in mass production While a comparatively good 
imaging quality is maintained. 

[0009] Furthermore, it is an object of the invention to 
provide a method for the manufacture of such a spectacle 
lens and such a spectacle lens family. 

[0010] According to a ?rst aspect, the invention provides 
a spectacle lens for the correction of an eye de?ciency of a 
spectacle Wearer, Which spectacle lens comprises a lens 
surface facing toWards the eye of the spectacle Wearer and 
a lens surface facing aWay from the eye of the spectacle 
Wearer. 

[0011] Preferably, the lens surface facing toWards the eye 
functions directly to correct the eyesight de?ciency and its 
shape is therefore merely de?ned by a sphere and/or a torus 
so that, as a result, a nominal dioptric poWer is produced to 
compensate the spectacle Wearer’s eyesight de?ciency. 

[0012] Preferably, the function of the lens surface facing 
aWay from the eye comprises, on the one hand, the provision 
of a multifocal property and, on the other hand, the com 
pensation of certain imaging alterations Which are due to the 
interactions betWeen the eyesight de?ciency correction pro 
vided by the lens surface facing toWards the eye and the 
multifocal property provided by the lens surface facing aWay 
from the eye and Which furthermore result from the inter 
action betWeen the multifocal property and the speci?c 
geometric position of the spectacle lens relative to the 
spectacle Wearer. The alterations caused by the geometric 
position of the spectacle lens relative to the spectacle Wearer 
include in particular the folloWing parameters: 

[0013] Distance betWeen the tWo eyes of the spectacle 
Wearer. 

[0014] The multifocal property of the spectacle lens 
is perceived by the spectacle Wearer as desired if, 
When vieWing a far object, his sightline passes 
through the far-vision reference point and, accord 
ingly, When vieWing a near object, his sightline 
passes through the near-vision reference point of the 
spectacle. It has been found that this requirement is 
ful?lled better if the near-vision reference point is 
offset further inWards relative to the far-vision ref 
erence point for a spectacle Wearer having a large eye 
distance than for a spectacle Wearer having a small 
eye distance. 
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[0015] Distance between the eye of the spectacle Wearer 
and the spectacle lens When Worn by the spectacle 
Wearer, i.e., in its position of use. 

[0016] It has been found that the distance betWeen the 
eye and the spectacle lens likeWise in?uences the 
effect of the multifocal property on the spectacle 
Wearer and, accordingly, a correcting design of the 
lens surface facing aWay from the eye can be pro 
vided to the effect that the spectacle Wearer perceives 
the multifocal property as optimal as possible. In this 
respect, it is particularly favorable for this distance to 
be incorporated also in the correction of the interac 
tion betWeen the eyesight de?ciency correction and 
the multifocal property, and, moreover, it is also 
favorable, in order to de?ne the position of the 
far-vision reference point and the near-vision refer 
ence point relative to one another, to take both the 
eye distance and the distance betWeen eye an spec 
tacle lens into consideration. 

[0017] Inclination of the spectacle lens relative to the 
spectacle Wearer When his sightline passes, for 
eXample, through the far-vision reference point to a 
distant object. 

[0018] The alteration of the interaction betWeen the 
eyesight de?ciency correction and the multifocal 
property caused by an alteration of the spectacle lens 
inclination can also be reduced With a knoWn spec 
tacle lens inclination. 

[0019] Preferred distance betWeen the eye of the spec 
tacle Wearer and an object to be vieWed in the near 
Zone. 

[0020] In order for the Wearer to perceive vieWing as 
pleasant When changing from distant vision to near 
vision, the imaging properties of the spectacle lens 
can also be favorably in?uenced in that the preferred 
distance of the object in the near Zone is incorporated 
by the spectacle lens or the eye of the spectacle 
Wearer already as correction in the design of the lens 
surface facing aWay from the eye. 

[0021] If the eyesight de?ciency compensation also 
includes a nominal prismatic poWer of the spectacle 
lens, it is also advantageous to take an interaction 
betWeen the nominal prismatic poWer and the multifo 
cal property of the spectacle lens into consideration in 
designing the lens surface facing aWay from the eye in 
terms of compensation. 

[0022] Thickness of the spectacle lens. 

[0023] Depending on the diameter and design of the 
spectacle frame desired for the spectacle lens, dif 
ferent thicknesses of the spectacle lens are required. 
The thickness of the lens may, for eXample, be 
de?ned at the far-vision reference point or at the 
center of the lens. In this respect, it is likeWise 
favorable to take the thickness into consideration as 
far as the above-mentioned alterations are con 

cerned. 

[0024] In the spectacle lens according to the present 
invention one of the tWo lens surfaces thus has a surface 
shape Which is merely composed of a sphere and a torus. 
Such a surface shape is comparatively easy to prepare in 
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mass production in Which, hoWever, each spectacle lens can 
be prepared With different spheres or tori by grinding using 
appropriately designed grinding tools. The lens surface 
facing aWay from the eye has a more complicated shape, 
because, on the one hand, it provides a multifocal property 
and, on the other hand, the above-described compensation of 
the interaction betWeen the eyesight de?ciency correction 
and the multifocal property and an optimiZation in respect of 
the positioning of the spectacle lens relative to the spectacle 
Wearer. 

[0025] The spectacle lens is particularly suitable for an 
automatic mass production in Which each spectacle lens 
produced can be produced With an individual design of the 
lens surface facing toWards the eye for the correction of 
different eyesight de?ciencies of a multiplicity of spectacle 
Wearers. 

[0026] Accordingly, a second aspect of the present inven 
tion relates to the provision of a spectacle lens family 
comprising a plurality of spectacle lenses Which are particu 
larly suitable for individual mass production. The spectacle 
lens family of the invention is based on a common design of 
the multifocal property. On the basis of a given near-vision 
reference point and a given far-vision reference point as Well 
as the difference in the mean dioptric poWers at the near 
vision and far-vision reference points (“addition”), said 
design comprises a speci?c distribution of astigmatic and 
spherical aberrations in the ?eld of vieW of the spectacle 
Wearer. This distribution of the spherical and astigmatic 
aberrations can characteriZe the spectacle lens family due to 
the multifocal property and distinguishes the same from 
other spectacle lens families. On the other hand, individual 
members of the spectacle lens family differ from one another 
in respect of the eyesight de?ciency correction, i.e., in the 
nominal dioptric poWer or/and the nominal prismatic poWer, 
While exhibiting substantially the same or similar multifocal 
properties. Such spectacle lenses are particularly suitable for 
being produced in common as a spectacle lens family. 

[0027] There are pairs of individual members of the spec 
tacle lens family differing in respect of their nominal spheri 
cal or/and astigmatic poWer by less than 1 diopter, in 
particularly by less than 0.5 diopters, and in particular by 
0.25 diopters. 
[0028] 1 diopter, 0.5 diopters and 0.25 diopters, respec 
tively, are thus a “dioptric pitch” With Which the spectacle 
lenses of the spectacle lens family are offered as far as the 
nominal spherical and astigmatic poWers are concerned. 

[0029] Although the function of the eyesight de?ciency 
correction is a result of the shape of the lens surface facing 
toWards the eye, and the multifocal properties of the mem 
bers of the spectacle lens family are substantially the same 
or similar and provided by the lens surfaces facing aWay 
from the eye, the lens surfaces of the spectacle lenses facing 
aWay from the eye are nevertheless different in shape. This 
is due to the fact that the design of the multifocal property 
results into a basic shape of the lens surface facing aWay 
from the eye. HoWever, this basic shape is then modi?ed to 
take account of the effect of the different nominal spherical, 
astigmatic and prismatic poWers, respectively, on the mul 
tifocal property and to in?uence the same such that the effect 
of the multifocal properties of the spectacle lens family on 
the Wearer is substantially the same or similar. 

[0030] The modi?cation of the basic shape of the lens 
surface facing aWay from the eye advantageously comprises 
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also the parameters mentioned above: eye distance of the 
spectacle Wearer or/and distance betWeen the eye and the 
spectacle lens or/and inclination of the spectacle lens rela 
tive to a sightline or/and preferred distance betWeen the 
object vieWed in the near Zone and the eye or spectacle lens 
or/and a nominal prismatic poWer of the spectacle lens for 
the correction of a further eyesight de?ciency or/and thick 
ness of the spectacle lens. 

[0031] The invention Will noW be described in further 
detail on the basis of embodiments With reference to the 
accompanying drawings, Wherein 

[0032] FIG. 1 is a schematic representation of the position 
of the spectacle lens of the present invention in front of the 
eye of a spectacle Wearer, 

[0033] FIG. 2 is a schematic representation of the vieWing 
of an object in the near Zone through spectacle lenses of the 
present invention, 

[0034] FIG. 3 is a representation of astigmatic aberrations 
in the ?eld of vieW of one design of a multifocal property of 
the spectacle lens shoWn in FIG. 1, 

[0035] FIG. 4 is a representation corresponding to that of 
FIG. 3 of the spherical aberrations in the ?eld of vieW of the 
design of the multifocal property of the spectacle lens shoWn 
in FIG. 1, 

[0036] FIG. 5 is a table for illustrating the surface coor 
dinates of the basic shape of the lens surface facing aWay 
from the eye according to one embodiment of the spectacle 
lens family of the present invention, 

[0037] FIG. 6 is a table for illustrating the coordinates of 
deviations from the basic shape of a spectacle lens of the 
spectacle lens family With a loW nominal astigmatic poWer, 

[0038] FIG. 7 is a table for illustrating the surface coor 
dinates of the spectacle lens With the deviations according to 
FIG. 6, 

[0039] FIG. 8 is a table for illustrating the coordinates of 
deviations from the basic shape of a spectacle lens of the 
spectacle lens family having a relatively high nominal 
astigmatic poWer, 

[0040] FIG. 9 is a table for illustrating the surface coor 
dinates of the spectacle lens With the deviations according to 
FIG. 8, 

[0041] FIG. 10 shoWs a desired non-realiZable ideal dis 
tribution of a mean spherical poWer in the ?eld of vieW, and 

[0042] FIG. 11 a desired distribution of the mean spheric 
poWer in the ?eld of vieW of a spectacle lens Which is closer 
to reality. 

[0043] FIG. 1 is a schematic representation of the position 
of a spectacle lens 1 of the present invention in front of an 
eye 3 of a spectacle Wearer. The spectacle lens 1 comprises 
a lens surface 5 facing toWards the eye 3 as Well as a lens 
surface 7 facing aWay from the eye. The Figure furthermore 
illustrates schematically the path of a light beam 9 through 
the spectacle lens 1 to the center 12 of the eye 3. The lens 
1 is generally curved, as it is common practice in spectacle 
lenses, so that the lens surface 7 is of convex shape and, 
accordingly, the lens surface 5 is of concave shape. 
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[0044] The lens surface 5 facing toWard the eye substan 
tially serves to correct an astigmatic eyesight de?ciency of 
0.5 diopters, the corresponding cylinder axis being oriented 
at an angle of 90° to the normal. Acorresponding cylindrical 
cut is introduced into the lens surface 5. 

[0045] The lens surface 7 facing aWay from the eye serves 
to provide the spectacle lens 1 With a multifocal property. A 
possible desired ideal design of a multifocal property of the 
spectacle lens 1 is shoWn in FIG. 10. This Figure shoWs a 
lens center 11, a far-vision reference point 13 and a near 
vision reference point 15 in the ?eld of vieW of the spectacle 
Wearer and illustrates the distribution of the mean spherical 
poWer of the spectacle lens in the ?eld of vieW. 

[0046] Here, the spectacle Wearer’s sightline passes 
through an area around the far-vision reference point 13 if 
the spectacle Wearer’s vieW is directed approximately hori 
Zontally and to the distance. The sightline passes through the 
near-vision reference point 15 if, as is illustrated in FIG. 2, 
a near object 17 is focussed With a doWnWardly directed 
sightline. It is apparent from the representations of FIGS. 2 
and 10 that the near-vision and far-vision reference points 
13, 15 are not only spaced apart from one another in vertical 
direction but also that the near-vision reference point 15 is 
offset horiZontally inWardly relative to the far-vision refer 
ence point 13 by a distance v, i.e., toWards the nose of the 
spectacle Wearer. 

[0047] The mean spherical poWer of the spectacle lens at 
the far-vision reference point 13 differs from the mean 
spherical poWer at the near-vision reference point 15 by 2 
diopters, i.e., the so-called “addition” is 2.0. 

[0048] As is apparent from FIG. 10, the mean spherical 
poWer increases continuously from the far-vision reference 
point 13 to the near-vision reference point 15 along a 
connecting line betWeen the far-vision reference point and 
the near-vision reference point, With lines of the same 
spherical poWer extending approximately horiZontally in the 
?eld of vieW. 

[0049] A desired ideal spectacle lens providing the mul 
tifocal property according to FIG. 10 desirably Would 
exhibit, except for a nominal astigmatic dioptric poWer for 
the correction of the eyesight de?ciency of the spectacle 
Wearer, an astigmatic poWer of Zero at all points of the ?eld 
of vieW in order not to produce any distortions of the image, 
if possible. 

[0050] Such an ideal spectacle lens, that is a spectacle lens 
exhibiting, except for the nominal spherical poWer for the 
correction of the eyesight de?ciency, an ideal distribution of 
the mean spherical poWer according to FIG. 10 and, except 
for the nominal astigmatic poWer for the correction of the 
eyesight de?ciency, an ideal astigmatic poWer of Zero is on 
principle not realiZable. 

[0051] FIG. 11 illustrates a more realistic design of a 
desired multifocal property of a spectacle lens, said Figure 
shoWing lines of the same mean spherical poWer after 
subtraction of the nominal spherical poWer for the correction 
of the eyesight de?ciency. If one noW strives to realiZe the 
desired distribution of the mean spherical poWer shoWn in 
FIG. 11 in a spectacle lens Wherein the astigmatic poWer is 
Zero at all points of the ?eld of vieW, expect for the nominal 
astigmatic poWer for the correction of the eye de?ciency, 
this is on principle not possible either. Because astigmatic 
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aberrations are automatically generated in the ?eld of vieW 
if one tries to change the mean spherical power in the ?eld 
of vieW position-dependent. 

[0052] Be it assumed that the distribution of the desired 
mean spherical poWer according to FIG. 11 and an astig 
matic poWer of Zero everyWhere in the ?eld of vieW is a 
desired goal in the design of the spectacle lens exhibiting a 
multifocal property. As this is impossible, a distribution of 
aberrations in respect of the astigmatic poWer and a distri 
bution of aberrations in respect of the mean spherical poWer 
in the ?eld of vieW are developed Which are perceived as 
pleasing by the Wearer. Apossible distribution of aberrations 
of the astigmatic poWer is shoWn in FIG. 3 and a possible 
distribution of the spherical aberrations in the ?eld of vieW 
is shoWn in FIG. 4. 

[0053] Multifocal property designs are usually perceived 
as pleasing by the spectacle Wearer if the aberrations are 
very small in the area directly at the near-vision reference 
point and the far-vision reference point, if they are relatively 
small in a relatively Wide area above the far-vision reference 
point 13, if they are likeWise relatively small in a channel 
like connecting area betWeen the far-vision reference point 
13 and the near-vision reference point 15 and if they are 
likeWise relatively small in a slightly enlarged area beloW 
the vision reference point 15. As compared to that, the 
aberrations may then be slightly increased in the other areas 
(see FIGS. 3 and 4). 

[0054] Such a design of the multifocal properties of lens 1 
(as shoWn in FIGS. 3 and 4) is provided by a multiplicity 
of other lenses Which differ from lens 1 at least in respect of 
their nominal dioptric poWer. Such spectacle lenses With 
different nominal dioptric poWer and common multifocal 
property are combined to form an embodiment of a spectacle 
lens family according to the present invention. The lens 
surfaces 7 of the spectacle lenses facing aWay from the eye 
have a common basic shape Which is substantially designed 
to provide the common multifocal property. Moreover, the 
lens surfaces 7 facing aWay from the eye deviate from said 
basic shape to take interactions betWeen the multifocal 
property and the nominal dioptric poWer and furthermore an 
interaction betWeen the multifocal property and the spatial 
position of the spectacle lens 1 in front of the eye 3 of the 
spectacle Wearer into consideration. Parameters Which char 
acteriZe the position of lens 1 in front of the eye 3 are the 
distance d of the lens 1 from the center of the eye 11, the 
inclination a of the lens in respect of a direction of the 
sightline straight forWard through the lens, the distance a 
betWeen the eye centers 12 of both eyes 3 of the spectacle 
Wearer and a distance D betWeen the eye 3 and the object 17 
to be vieWed When the same is disposed in the near Zone at 
a distance Which is perceived as pleasing. 

[0055] The deviations from the basic shape can be deter 
mined for each particular instance of a spectacle lens to be 
manufactured by means of an optimiZation calculation tak 
ing into consideration the above-mentioned parameters such 
that the multifocal property Which characteriZes the spec 
tacle lens family is substantially obtained. 

[0056] The optimiZation calculation may be conducted as 
folloWs: 

[0057] First of all, a nominal multifocal property is taken 
as a basis Which is determined by the desired distribution of 
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the spherical and astigmatic aberrations in the ?eld of vieW, 
as is shoWn, for example, in FIGS. 3 and 4. The distribution 
of the astigmatic and spheric aberrations in the ?eld of vieW 
corresponds to a deviation of the astigmatic and the mean 
spherical poWers of the lens to be manufactured from the 
astigmatic and mean spherical poWers, respectively, of a 
desired, but non-realiZable ideal lens. The desired ideal lens, 
for example, may exhibit the distribution of the mean 
spherical poWer as that shoWn in FIG. 11 or even in FIG. 10. 

[0058] Subsequently, eg a ray-tracing method Which 
comprises tracing the beams from an object through the 
spectacle lens to the eye of a simulated spectacle Wearer is 
employed to determine the spherical and astigmatic poWers 
for a multiplicity of points of the ?eld of vieW for a lens 
Whose lens surface facing aWay from the eye exhibits the 
basic shape and Whose lens surface facing toWards the eye 
is provided such that the nominal dioptric poWer is obtained. 

[0059] The nominal spherical dioptric poWer and the astig 
matic dioptric poWer for the correction of the eyesight 
de?ciency are then subtracted from the values of the mean 
spherical poWer and the astigmatic poWer, respectively, 
obtained by simulation at the various points of the ?eld of 
vieW. The spherical poWer and astigmatic poWer of the 
desired ideal lens at the respective points are then subtracted 
from the resulting spherical poWer and astigmatic poWer, 
respectively, at the different points. As a result thereof, a 
distribution of spherical aberrations and astigmatic aberra 
tions in the ?eld of vieW is obtained Which at ?rst deviates 
from the distribution shoWn in FIG. 4 and FIG. 3, respec 
tively. It is the aim of the optimiZation to modify the shape 
of the lens surface facing aWay from the eye such that the 
calculated distribution of the spherical and astigmatic aber 
rations in the ?eld of vieW corresponds substantially to the 
distribution shoWn in FIG. 4 and FIG. 3, respectively. To 
this end, the lens surface Which faces aWay from the eye and 
results from the above-described basic shape is modi?ed 
such that the deviations betWeen the spherical and astigmatic 
aberration values obtained by simulation and the aberrations 
values given by the nominal multifocal property (see FIG. 
4 and 3) are reduced. 

[0060] Subsequently, in a next step of the optimiZation 
calculation a neW lens surface facing aWay from the eye is 
taken as a basis that comprises the determined deviations. 
Subsequently, neW deviations are determined and the lens 
surface facing aWay from the eye is again corrected. This 
procedure can be repeated until the deviations betWeen the 
nominal multifocal property and the multifocal property 
provided by the calculated lens are suf?ciently small. 

[0061] For example, a difference value betWeen spherical 
and astigmatic aberrations of the nominal multifocal prop 
erty and the optimiZed spectacle lens can serve as a criterion 
for this purpose and it must be kept under this difference 
value at all points of a region of the ?eld of vieW. Such a 
difference value is preferably 0.5 diopters, in particular 0.25 
diopters and more preferred 0.1 diopters. The region of the 
?eld of vieW or lens surface Which is taken into consider 
ation here comprises more than 75% of the lens surface, in 
particular more than 85% of the lens surface and more 
preferred more than 95% of the lens surface. 

[0062] FIG. 5 illustrates in tabular form the surface coor 
dinates of the basic shape for one embodiment of the 
spectacle lens family of the present invention, namely for the 
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provision of a multifocal property With an addition of 2.0. 
The columns correspond to the X coordinates of the mea 
suring points at a distance of 2.5 mm each, the lines 
correspond to the Y coordinates of the measuring points 
likewise at a distance of 2.5 mm and the table entries 
correspond to the Z coordinates of the surface of the basic 
shape in mm. 

[0063] Such a design of the basic shape can be empirically 
developed With the aid of test persons and results into the 
distribution of the spherical and astigmatic aberrations illus 
trated in FIGS. 3 and 4. 

[0064] It is also possible to measure an already existing 
spectacle lens Which is perceived as advantageous by a 
spectacle Wearer to obtain therefrom the distribution of the 
spherical and astigmatic aberrations of the existing spectacle 
lens and to derive therefrom the basic shape Which is taken 
as a basis for the production of further spectacle lenses. 

[0065] FIG. 6 is a tabular representation corresponding to 
that of FIG. 5 of the deviation from the basic shape of the 
lens surface 7 of the spectacle lens 1 facing aWay from the 
eye With a nominal spherical poWer of 0.0 and a nominal 
astigmatic poWer of 0.5 diopters With an axis position of 90° 
and a lens diameter of 70 mm. These deviations are numeri 
cally determinable by an optimiZation method such that 
eventually the deviations illustrated in FIGS. 3 and 4 are 
substantially obtained, taking into consideration the nominal 
dioptric poWer as Well as optionally the above mentioned 
parameters d, ot, a, D as Well as the lens thickness. As far as 
the present embodiment is concerned, average values of 
typical spectacle Wearers Were used for parameters d, ot, a, 
D. 

[0066] Aberrations Which are substantially similar to those 
illustrated in FIGS. 3 and 4 are obtained for a further 
spectacle lens Which is likeWise a member of the mentioned 
spectacle lens family and has a nominal spherical poWer of 
—3.0 diopters as Well as a nominal astigmatic poWer of 4.0 
diopter With an axis position of 60° and a lens diameter of 
70 mm. The deviation thereof from the basic shape accord 
ing to FIG. 5 is represented in the table of FIG. 8, Wherein 
the ?nished shape of the lens surface of this spectacle lens 
facing aWay from the eye, Which is a combination of the 
basic shape of FIG. 5 and the deviation of FIG. 8, is 
represented in FIG. 9. 

[0067] A turning process is for example suitable for the 
manufacture of the lens surface facing aWay from the eye in 
Which the spectacle lens is retained on a rotating disc and a 
turning tool moves relative to the rotating disc from a 
radially inWard position to a radially outWard position and at 
the same time up and doWn in axial direction corresponding 
to the surface coordinates of the lens surface 7 in order to 
remove lens material and ?nally produce the shape of the 
surface. Subsequently, the lens surface can be subjected to a 
grinding process or/and a polishing process. As such grind 
ing and polishing processes cause a loss of material Which 
is not necessarily homogenous throughout the entire lens 
surface, such an inhomogeneous loss of material occurring 
during the grinding or polishing process can be taken into 
consideration in that the surface produced by the turning tool 
is formed With an excess of material at those position Which 
are knoWn to suffer a higher loss of material. 

[0068] In the above description the lens surface facing 
toWards the eye is described as the lens surface Which 
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directly serves to correct the eyesight de?ciency, Whereas 
the lens surface facing aWay from the eye provides the 
multifocal property and additional corrections. HoWever, the 
spectacle lens may also be designed such that the lens 
surface facing toWards the eye provides the multifocal 
properties and corrections, Whereas the lens surface facing 
aWay from the eye serves to correct the eyesight de?ciency. 

1. Amethod for the manufacture of a spectacle lens (1) for 
the correction of an eyesight de?ciency of a spectacle 
Wearer, Wherein said spectacle lens exhibits a multifocal 
property so that along a line betWeen a far-vision reference 
point (13) of the spectacle lens (1) and a near-vision refer 
ence point (15) spaced apart therefrom a mean spherical 
poWer of the spectacle lens changes continuously from a ?rst 
value at the far-vision reference point (13) to a second value 
at the near-vision reference point (15), Wherein the method 
comprises: 

providing a predetermined distribution of spherical and 
astigmatic aberrations in the ?eld of vieW of the spec 
tacle Wearer and that dependent on the desired differ 
ence betWeen the ?rst value and the second value, 

providing a desired nominal dioptric poWer of the spec 
tacle lens (1), 

determining a shape of a ?rst lens surface (5) of the 
spectacle lens (1) dependent on the desired nominal 
dioptric poWer of the spectacle lens, 

determining a shape of a second lens surface (7) of the 
spectacle lens (1), 

manufacturing the spectacle lens according to the deter 
mined shape of the lens surface (5) facing aWay from 
the eye (3) of the spectacle Wearer and the determined 
shape of the lens surface (5) facing toWards the eye (3) 
of the spectacle Wearer, 

Wherein the shape of the second lens surface (7) is 
determined such that the ?nished spectacle lens (1) 
exhibits substantially the predetermined aberration dis 
tribution in the ?eld of vieW. 

2. The method according to claim 1, Wherein the prede 
termined distribution of the spherical aberrations is substan 
tially equal to a difference betWeen a predetermined distri 
bution of a spherical poWer in the ?eld of vieW and a 
distribution of the mean spherical poWer in the ?eld of vieW 
of the ?nished spectacle lens reduced by the nominal spheri 
cal dioptric poWer. 

3. The method according to claim 1 or 2, Wherein the 
predetermined distribution of the astigmatic aberrations is 
substantially equal to a difference betWeen a predetermined 
distribution of an astigmatic poWer in the ?eld of vieW and 
a distribution of the astigmatic poWer in the ?eld of vieW of 
the ?nished spectacle lens reduced by the nominal astig 
matic dioptric poWer. 

4. The method according to claim 3, Wherein the prede 
termined distribution of the astigmatic poWer in the ?eld of 
vieW provides an astigmatic poWer of substantially Zero at 
substantially all points of the ?eld of vieW. 

5. The method according to one of claims 1 to 4, Wherein 
the ?rst lens surface of the spectacle lens is the lens surface 
(5) facing toWards the eye (3) of the spectacle lens Wearer 
and the second lens surface is the lens surface (7) facing 
aWay from the eye (3) of the spectacle Wearer. 
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6. The method according to one of claims 1 to 5, further 
comprising: 

providing a desired distance (a) betWeen the tWo eyes (3) 
of the spectacle Wearer, Wherein the shape of the second 
lens surface (7) is provided taking into consideration 
the desired distance (a) betWeen the tWo eyes 

7. The method according to one of claims 1 to 6, further 
more comprising: 

providing a desired distance (d) betWeen the eye (3) of the 
spectacle Wearer and the spectacle lens (1), Wherein the 
shape of the second lens surface (7) is provided taking 
into consideration the desired distance (d) betWeen the 
eye (3) of the spectacle Wearer and the spectacle lens 
(1). 

8. The method according to one of claims 1 to 7, further 
comprising: 

providing a desired inclination (a) of the spectacle lens (1) 
in respect of a sightline of the spectacle Wearer in a 
predetermined position of use of the spectacle lens (1), 
Wherein the shape of the second lens surface (7) is 
provided taking into consideration the desired inclina 
tion (0t). 

9. The method according to one of claims 1 to 8, further 
comprising: 

providing a desired distance (D) betWeen the eye (3) of 
the spectacle Wearer and an object (17) to be vieWed, 
namely When vieWing through the near-vision refer 
ence point (15) of the spectacle lens (1), Wherein the 
shape of the second lens surface (7) is provided taking 
into consideration the desired distance (D) betWeen the 
eye (3) and the object (17) to be vieWed. 

10. The method according to one of claims 1 to 9, further 
comprising: 

providing a desired nominal prismatic poWer of the spec 
tacle lens (1), Wherein the shape of the second lens 
surface (7) is provided taking into consideration the 
desired nominal prismatic poWer. 

11. The method according to one of claims 1 to 10, further 
comprising: 

providing a desired thickness (h) of the spectacle lens (1), 
Wherein the determination of the shape of the second 
lens surface (7) is effected taking into consideration the 
desired thickness 

12. The method according to one of claims 1 to 11, further 
comprising: 

providing a basic shape of the lens surface facing aWay 
from the eye of the spectacle Wearer dependent on the 
predetermined aberration distribution, Wherein the 
determination of the shape of the second lens surface 
(7) comprises the modi?cation of the basic shape. 

13. The method according to claim 12, Wherein the 
modi?cation is effected iteratively. 

14. The method according to one of claims 1 to 13, 
Wherein the determination of the shape of the second lens 
surface is effected such that the distribution of the astigmatic 
aberrations of the ?nished lens and the predetermined dis 
tribution of the astigmatic aberrations at points correspond 
ing to one another of a region of the ?eld of vieW differ from 
one another by a difference value Which is less than 0.5 
diopters. 
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15. The method according to claims 1 to 14, Wherein the 
determination of the shape of the second lens surface is 
effected such that the distribution of the spherical aberra 
tions of the ?nished lens and the predetermined distribution 
of the spherical aberrations at points corresponding to one 
another of a region of the ?eld of vieW differ from one 
another by a difference value Which is less than 0.5 diopter. 

16. The method according to claim 14 or 15, Wherein the 
difference value is less than 0.25 diopters, in particular less 
than 0.1 diopters. 

17. The method according to one of claims 14 to 16, 
Wherein the region comprises an area of more than 75% of 
the lens surface, in particular more than 85% of the lens 
surface. 

18. A spectacle lens family comprising a plurality of 
spectacle lenses (1), each spectacle lens (1) of the spectacle 
lens family comprising: 

a nominal dioptric poWer for the correction of an eyesight 
de?ciency of a spectacle Wearer, 

a multifocal property such that along a line betWeen a 
far-vision reference point (13) and a near-vision refer 
ence point (15) spaced apart therefrom a mean spheri 
cal poWer changes continuously from a ?rst value at the 
far-vision reference point (13) to a second value at the 
near-vision reference point (15), 

Wherein the spectacle lenses (1) of the spectacle lens 
family each exhibit the same difference betWeen the 
?rst value and the second value and nominal dioptric 
poWers Which are different from one another, 

Wherein the shape of a ?rst lens surface (5) of the 
spectacle lenses is formed of a sphere or/and a torus 
in order to obtain the respective nominal dioptric 
poWer, Wherein the spectacle lenses (1) of the spec 
tacle lens family have a basic shape of a second lens 
surface (7) of the spectacle lens in common Which 
provides the multifocal property, and 

Wherein the shape of the second lens surface (7) of each 
spectacle lens (1) of the spectacle lens family devi 
ates from said basic shape dependent on the respec 
tive nominal dioptric poWer to obtain, With different 
nominal dioptric poWers of different spectacle lenses 
(1), a substantially similar distribution of the spheri 
cal and astigmatic aberrations in the ?eld of vieW 
Which are given by the multifocal property. 

19. The spectacle lens family according to claim 18, 
comprising a multiplicity of pairs of spectacle lenses (1), the 
nominal spherical or/and astigmatic poWers of Which differ 
by less than 1 diopter, in particular less than 0.5 diopters and 
in particular by 0.25 diopters. 

20. The spectacle lens family according to claim 19, 
Wherein the pairs of spectacle lenses (1) have different 
shapes of the lens surfaces (7) facing aWay from the eye. 

21. The spectacle lens family according to one of claims 
18 to 20, Wherein the different spectacle lenses of the 
spectacle lens family are manufactured according to the 
method of one of claims 1 to 13, and Wherein each one of 
the spectacle lenses is provided With the same distribution of 
astigmatic and spherical aberrations in the ?eld of vieW. 

22. The spectacle lens family according to one of claims 
18 to 21, Wherein the spectacle lenses of the spectacle lens 
family are manufactured according to the method according 
to one of claims 1 to 17. 




